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胞的增生和致瘤性具有重要的作用。人乳头瘤病毒 E6 蛋白（HPVE6）是由 151
个氨基酸残基构成，分子量为 19000，含有 2 个锌指结构，每个锌指结构含有 2
个 C-X-X-C 序列，具有抗原性〔2〕。我们的前期研究发现，在肺癌患者中约有 52%
的患者可以检测到 HPV16E6 蛋白抗原，主要分布在肺癌细胞的胞浆和核膜。同
时我们发现，具有 HPVE6 蛋白抗原表达的肺癌组织周围浸润淋巴细胞明显增多。
国外研究也发现〔3〕，在 HPV16 阳性的肺癌患者中，表达 E6 蛋白的患者，尤其
是 11~20 位表达显著者，常常有 T 细胞反应性增多的现象。因此我们认为，
HPV16E6 蛋白可能是肺癌患者中一个较普遍存在的特异性肿瘤抗原，用




性细胞毒 T 淋巴细胞反应（cytotoxic T lymphocyte,CTL 反应），在机体抗肿瘤免
疫治疗中具有重要作用。研究表明〔4〕，肿瘤相关抗原致敏的 DC 可对 T 细胞产
生强大的诱导功能，通过在体外培养 DC，并用肿瘤裂解物、凋亡的肿瘤细胞致


























1.人工合成 HPV16E6 基因，将 HPV16E6 基因连接到 pEGFP-N1 质粒载体上，
构建能够表达绿色荧光的重组质粒，并重新提取和检测重组质粒 DNA。 
2.将表达 HPV16E6 基因的重组质粒用慢病毒包被，并用该上清感染 H1299




1.成功构建了含 HPV16E6 基因的重组质粒载体，经质粒双酶切和 PCR 扩增
后，得到了大小约为 500bp 的基因片段。 
2.将慢病毒包被含 HPV16E6 基因的质粒载体，并成功感染了 H1299 肺癌细
胞，构建成功 HPV16E6 肺癌细胞模型。经提取细胞 RNA，逆转录和 RT-PCR 后，




表达量较高，细胞成熟度较高。本实验表明经 HPV16E6 抗原刺激能够促进 DCs























Background and objective: 
Lung cancer is one of the fastest growing,morbidity and mortality tumors in the 
world. The complexity of the pathogenesis of lung cancer,smoking is considered to be 
the main reason. Since Syrjanen first proposed human papillomavirus infection may 
be related to lung cancer, many studies have shown the relation between HPV 
infection and lung cancer. Further studies showed that HPVE6/E7 protein has an 
important role in promoting lung epithelial cell proliferation and tumorigenicity. 
Human papillomavirus E6 protein (HPVE6) is constitute by 151 amino acid residues 
and 19,000 molecular weight , containing two zinc fingers,and each containing two 
zinc finger CXXC sequences and having antigenicity. Our previous study found that 
in lung cancer patients, about 52% of the patients can be detected with HPV16E6 
protein antigens, mainly in cytoplasm and nuclear membrane of lung cancer cells. 
Also,we found that lung cancer with HPVE6 protein antigen expression was 
significantly increased infiltration of lymphocytes around. Foreign study also found 
that in patients with HPV16-positive lung cancer patients expressing E6-associated 
protein, especially 11 to 20 marked by the expression, often have increased T cell 
reactivity. Therefore, we believe that HPV16E6 protein may be a common lung 
cancer-specific tumor antigen. With HPV16E6 antigen-specific T lymphocytes 
adoptive immunotherapy, may be obtained encouraging efficacy in lung cancer 
patients with positive HPV16E6 body, thus changing the current predicament of lung 
cancer-specific lymphocytes for adoptive therapy. 
Dendritic cells are the body's most powerful antigen-presenting cells and induce 
body generate antigen-specific cytotoxic T lymphocyte response (cytotoxic T 
lymphocyte, CTL response), they have an important role in our body’s anti-tumor 
immunotherapy. Studies have shown that  tumor-associated antigen sensitized DC 
can produce a strong induction of T cell function in vitro by culturing DC, and with 















induce the patient to produce specific T cell immune killing tumor cells to arouse 
anti-tumor immune response. Umbilical cord blood, bone marrow and peripheral 
blood are the major source of human dendritic cell cultures. In clinical, many sources 
of DC using peripheral blood mononuclear cells for its yield, high purity and easy to 
obtain. Peripheral blood mononuclear cells were cultured into DC and reinfusion in 
patients after sensitization in vivo to induce anti-tumor treatment and also achieved a 
certain effect. In the early, dendritic cells most derived from bone marrow 
hematopoietic stem cells, later the researchers found that eripheral blood mononuclear 
cells in the induction of cytokines GM-CSF and IL-4 can obtain immature 
DC.Meanwhile stimulated by tumor antigen or the tumor necrosis factor (TNF-a) can 
obtained mature DC. 
 In this study, the model built HPV16E6 lung cancer cells, and by cultured tumor 
antigen-specific dendritic cells to lay the foundation for the later verification of tumor 
antigen-specific T lymphocytes and therapeutic efficacy in animal models. 
Experimental Methods: 
1. Synthetic HPV16E6 gene and connected the HPV16E6 gene to pEGFP-N1 plasmid 
vector, construct capable of expressing green fluorescent recombinant plasmid, and 
re-extracted plasmid DNA. 
2. In order to build HPV16E6 lung cancer cell model,use slow virus package 
recombinant plasmid that express HPV16E6 gene and infected H1299 lung carcinoma 
cells with the supernatant.  
3. Extracted peripheral blood mononuclear cells after culture and tumor 
antigen-specific tumor antigen stimulation to build tumor antigen-specific dendritic 
cells. 
Experimental results: 
1. Successfully constructed a plasmid vector containing HPV16E6 gene, after double 
digestion of plasmid and PCR amplification,obtain approximately 500bp gene 
fragment. 
2. Use slow virus package recombinant plasmid that express HPV16E6 gene and 















more,successfully build HPV16E6 lung cancer cell model. Extracted cell RNA, 
reverse transcription, and RT-PCR, successfully verified HPV16E6 gene 
overexpression in H1299 lung cancer cells. 
3. This experiment extracted from peripheral blood mononuclear cells, cytokine added 
to stimulate dendritic cells mature,Detect phenotype by flow cytometry after 
stimulation of dendritic cells with tumor-specific antigens or not. The former higher 
express cell phenotype CD80 and CD86, a higher degree of maturation. The 
experiments show that by HPV16E6 antigenic stimulation can promote DCs to mature 
and lay the foundation for the preparation of HPV16E6 specific T lymphocytes. 
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发现〔6〕，在 HPV16 阳性的肺癌患者中，表达相关蛋白 E6 的患者，尤其是 11~20
位表达显著者，常常有 T 细胞反应性增多的现象。一项对 217 名 I 期 NSCLC 患
者的研究显示〔7〕，与 154 名未表达 E6 蛋白的患者相比，17 名表达 E6 蛋白的患
者其 5 年累积生存率显著延长，但其确切机制仍然不清。Heusinkveld 等〔8〕进一
步研究发现，HPV 感染可引起 HNSCC 患者产生 HPV16 特异性 T 细胞反应，后
者进一步通过促进 Th1、Th2 细胞，CD4+调节性 T 细胞和 CD8+T 细胞与
HPV16E6/E7 蛋白相互作用，从而引起机体产生特异性 T 细胞反应。我们的前期
研究发现，在肺癌患者中约有 52%的患者可以检测到 HPV16E6 蛋白抗原，主要
分布在肺癌细胞的胞浆和核膜。同时我们发现，具有 HPVE6 蛋白抗原表达的肺
癌组织周围浸润淋巴细胞明显增多。因此我们认为，HPV16E6 蛋白可能是肺癌
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